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(54) DIGITAL DISK RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure the 
interchargeabibly with a DVD player with good recording 
efficiency, by making a transfer packet having time 
information inputted via an IEEE 1394 serial bus a 
transport stream(TS) packet, further converting this TS 
into a program stream(PS), and recording the PS while 
adding a video and audio information. 
SOLUTION: When the TS packet of the MPEG standard 
is inputted from a high speed serial bus, IEEE 1394 bus, 
to a bus interface 1 , time stamp of the TS packet is 
eliminated, and delays caused by bus transfer are all 
replaced with the max. delay amt, and the TS packet 
made on the transmitting side is restored and outputted 
in keeping time relation. In a TS/PS conversion circuit 2, 
an information section for generating the PS and a 
program time criterion reference value PGR of the time 
information are taken out, and based on the PGR, 
synchronizing adjustment is performed by an internal 
PLL while a system time criterion reference value SGR 
of the time information of the PS is generated and written in a header part of the PS, and is 
outputted from the TS/PS conversion circuit 2. 
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GiMai?*^ii^yiTiE»-^(oa-^*fcc4oT. v i d 

e oli-^iAu d i oM-§-^a^ai*IlS&1 2--ii§„ 
tflfi, Stttt*S^CPU4lCfij||-r^„ CPU4-C:-(i, 

«git^t5tigL^ry , -< y-*>4*3^^A<fcc4+^ti 

4- L^ J: 3 Mllt ^ C i A-S-C^ ^„ 

[00 3 8] \htimm^ 2tt, ji?,tLT^fc7^-^2ic^ 

LTM P EGa-§-$fcC4oT, y:}-P^7"V i d e o\t 
•§-\^A u d i o1I-§-lCL, -f^lb^-g-n^'^V i d e o 
ai;tl4i^^1 3, Au d i oUi^lST 1 4|Ctfi*L, 

[0 0 3 9] JJJIC, ;$:^B^lC'S^T=-< v^S^Jl-r-fX^ b 
lC•^L^TW^lICi^B^L-Cl^C9<, 

[0 0 4 0] (I) I E E E 1 3 9 4/<X±CD/\°'b--V h- 

5tt\ ll2fcJ;U:|l3^fflLNT/<X>i'l^^?-7x^X1 
iCctoT, I E E E 1 3 9 4/^~X±CDiE)i/\>-V h^T 
S/^^-V hlcSiit§iia*i5SB^1--S, II 2 (±. ^-<D 

jite}f^^o)/<X'i'>^5f-3'x-i'x 1 op^^m^iw^t-^' 

P-V^?ll1:-&-5, 113 l±. ] E E E 1 3 9 4/<X±rofE 

[004 1 ] -feiC, MP EG*ItS-!?JI^$ttTO>^T 
S/^'b-^V hlis 1113 (a) |C*$n-5ct94l 8 8/W 
h*fi(D^< lEia]btLf;M°>r-y h-e&S, CCT:-. 133 
(a) CDTo, Ti, 12. Tsli, imHIlJ-ecnbOT/^^'V 

[00 4 2] I E E E 1 3 9 4(D I s o c h r o n o u 
s$EiicD^ItS-r-tt. ?lfflS:K3lrSt$^^TL^§J:9lC, 
B#SiJ^ I E EE 1 3 9 4CD/<X-5' P-vi'^*!!,!: LTft 

t§maicj;yai:^ii$MS-e&§o LfcA^o-c, ni 

3 (b) (C^SH^ct^lC I EE E 1 3 9 4/^X±0?fE 
Kl/\°'b--v hl±. 1 9 2yW hi:L'>9Ci(c4^o 
[0 0 4 3] $T, ttJKISiSi LT. ^%m(D=r-<'J>^ 
>l''f-<:^^ UP — I E E E 1 3 9 4/^XICj; y$E 



^^ztKii -e^i^'tiDo, Di. D2, Diommtm 

[0 0 44] HI (C:^$tL-5/^X-<l/;?-7x'r;^ 1 
i±. ccola (c) 05)f^iecDfE3i/\>-> h^A**^l§ 
US (d) ff^xSW/^^-y h^ffi^t^, 1-4-+:)%, 

^x.§<, c(7)j:?(c-rn(i. ma (a) m^wzmnm 

-efPbtlfcMP EGCDTS/<'tr-y h?b^m7C?n. B#Fa1P 

[0 0 4 5] JJIT, 1213 (c)CDIEEE139 4C0fE 
'■Aji'TV ^iKtiLX, 03 (d) (DISA'TV 

[0 0 4 6] /^X-r^^ 7x-X 1 li. AA$n-5.ll3 

(c) wff^iecD/\°'>-'y h^/<-v:7r i o i lcl^of-^g 

AX^? >:^To, Ti, T2, Ts^^f 

[0 0 4 7] /^x-^ p-vJ7ii, vijT;uT^-^5!ix h a 
- :5'"ii#7b^ b /<x p natia SSI 03T'ii*E $ o 
* 't? > 1 05 (i , iiliffliJ i H -OB#^iJ * * t i ^ (ciMii 
W±SlcU4r-v h^ti, /^X>7 p-v'>^«IcL-Cil^T1- 
^n-;^3J^B#glJICcfc LJ, jlMMDM*x^ajjEt-5.J:9* 
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SDtwx^ Jpx.fcB#giJ-C;-/<'v7r 1 0 1 ;b^f)/<'!7-'y 

[0 049] C0J;3ICL-C. 1113 (d) \Z7r^t^'t> 

S§FBlP^A<«ft5FtlfcMP EG05TS/\°'^-> h^, /<X 

[0 0 50] (II) T S/^-lT-'V h;b^P) P S'^CDSft 

H4 4L^LE]6^ffll,^TTS/PS^milliS2IC 

So Ill41i, TS/PSS«||li^2(D«gil«J3£^*1-:^' 

itm-efeSo I2i6[±, Ts/^>>--v h^psic^mr§<h 
[0 0 5 1 ] (1) oiiM-e. Ax-Y :^^-:7x-i'x 1 
[lSS2[cA:b$ti,s PS[c^«|$^xS<, 

[0 0 5 2] 5tf-\ ^^<D'^m.=^mmt%>fzit)\z. 



[0 0 5 3] TS/^^-yHi. PgB1iii^^#oTL^T. 

mmmcltXD/^'T^'J h I D (P I D) ^^oTL^So 
[00 54] '<1'P- P'ICli, il5 (a) \Z7r^-^j^^^ 
^IC, PES (Packetized Elementary Stream) j^'tv 
h^ft-om^i, 1115 (b) lc*$tiSJ:^lc-t?^? va 

[0 0 5 5] P ES/'?^-V Hi, ■^-COTfiUl'A'lCV i 
deo.Aud i o^(7)Xbj<> h^#^-^:-L^T, CtL 

[0 0 5 6] Hz^7v3:y|±, :^py^Aco#Jipftl8, ^ 

tttfls^Eslitstw-efey, TSU'i'^icii, PS I 

/S I (Program Specific Information/Service Infer 
mation) ^#^-^;■l^•5o cnii. :i:i*MlCMXli . I^ix 

Audi oo?ii^[ci±, tejis. suros^i (X7t^" 

[0 0 5 7] 1 S/<.'TV hii, ^< E-Wb;h-TL^-&7b\ 
^, its. PESM°^-y ht,-tr':;v3>t^»WTS/'? 
^•v hOT'^'i'P- Kl::*fc;!)^-5.Ci:[c4'?)<, COJJf^Ic 
li, iWlliP I D^lfoTS/^^-:/ hcD'^-TP- KA^ |5l 

So 

[00 5 8] He (a) |C:T:$tLST S/\>-V h- 

Tb^lH 4 IC* $;h,S T S / P S SftllSS 2 (C A* 5 nS 

$t-r\ TS:»Siiisg2 0 1 -e. Tfib-r^cDP es 
/\>-vh. $fcl±PS I /S I -tr^ va >lc:^#f$;H 
So ^ LT. jK^^^PS 1 / S I T=-^li. C PU-<> 
;?-:7x't'X2 0 3 ^:n'L-C, C P U 4lC'(5x.btlSo 
CPU4[i, *S!litSM°^-y hCDP I DCDt"-:?)U^ 
«^t€)o -eUT, -5-0 P I D^t#OTS/\>-V hCD^V 

[0059] ^LT, TS ^StllSS 2 0 1 (±, IH 6 
(b) , (c) lc^$;HSTS'vv^5!'^ISyitL>fcV i 
deo PES. Audio PES<!:,|ll6(d)lC 
S^^^tlS PS 1 /S I -b^' va -?-tL^'ncD/^y7 
rlca;tit-5o CC-e, PS I/S I-b^va>li, ^ 

ST? p s ^^jjEt 5/t«6i=!e:^S4-ttls-c-&So 

[0060] TS»^|1SS2 0 1 li. TSIC-& 
^tlSBlFB^tfiSTJfeSP CR (Program Clock Referenc 

vXt-A^7 P->'>S*I18S2 0 21*, CtDPCR^SP 
tLX. P«^g|5(73 P L L (Phase Locked Loop) (cj: y v 
Xif^A^ R>y^(7?2 7 MH z <h Piftaii^^fcC 4 9 <, 

[006 1] ^fc, P C R^Nb P S[r#*:HSB#FBltflS 
•efeSSCR (System Clock Reference, vXt^AB^^iJ 
**#Bi(l) ^iJttSo SCRIi. MPEGOT^^H 
|C^3L^T, SS, m-^OTBtFal'gaWlfi-Cr&SP TS/D 



TS (Program Time Stamp/Decoding Time Stamps 

T'i'-trXlL^-V h (Video, Audi o(D^^m± 

[0 0 6 2] CC-Cs /^V7r204. /^v7r20 
5. 7t 2 0 6(±. V i d e o PE 

Audio PES, SI Sectio nfflO/^ 

li, X^i;ji-v20 7(Cj;y. Pack^v-v^- (/n> 
y \-(J}m'^#V&^^<-J<;(D^-y^') "PMQ (a) IC* 
$^^ycP ES^'V^J*, 13 5 (b) ics^$*if--tr>7 V3> 

iz-^m^il. PS«m[iS&2G8T\ PSi:LrS«JjE 
$n§<, ^(7)|^lCl±. me (e) . (f) iCS^Jtl^J: 

-i.(D:i$ ('^'>^*gi5cDfi$ + '^'f p- Kwfi$-efc 

[0 063] -J-LT, 1116 (g) IC^^n^cb^lC, X 
^vzL-^7b?S CR-y- h^ffl;^-r€.CilcJ;o-C, S 
C R #JD[a 8S 2 0 9 (C i y , H ft ? P S ro'v ^**|3 
:»ic, S C Rjb^#^jX^^x-5o 

[0 0 6 4] S^lc, f'^'X^'!«tt;lcSt2.t-'<^P S 
iLT. TS/PSam[lSS2d:yai;']?tl§<, 

[0 0 6 5] (III) p s<d¥^ :^<;mi^^(D^^}h^ 

JJ^IC, 1117 /j:L\ Lias ^fflL^-C±fi£$^^fc P S^x-rX 

>>!«^t:Ic*^ii^-eL^<ii^i(coL^-ci5^BB■r§, mi 
\t. ^^7.^i^mztimt^t^(DPs<Dm-&^7r^tm 

-Cfc^, HSli, ¥<X^7!«ftCDiHS7:l--V-> h(D« 

[0 0 6 6] $-C, (II) 0)iaS-ei±. TS/\°^-:>hP 
7lcS5:ti9lC/ci:§o 

[0 0 6 7] P a c P S/^'ir-v hCOft-a-i* 

vXTA'^-v^li. psc;3Si95W/\°-v^7[c#itb4t^'v 

■>^!*-efe^„ El 7 (a) \Z7FLtz<D\i. ^(DTKUI'-V 
tLT, P ES/^'b-'V hA<tTL^-5^?lJ-eS.^o PES/^ 

-y-vhli. ESS!iCDJ;^lc, P E S/v-v^i'i: p 

li, T^-fX-5'^+*:|c$^iit;^:5(c[i. UK-j^H—o 
OTP SA^-y h^«jat-5<t7lca:tLTL^I)«-e. * 
ll^fi3f^ffi-et,■t^^lC^fe)OTL^§„ ^LT. ^J^•y^0 
:S^7!)^¥■1'X^j«ttC0-b^^?Si-&LTL^-?)CD^±. ± 

[0 0 68] Sfc, -0(7)P E SOX bp( 1/ -O 



CO-tz^-^J^ICife^Sb/^-L^i^fCli, 117 (a) 
tl^J:9lc^i>SJLT, fB^t€., -eoitlctt. Pac 

k'N-v^?*, PES'v-y^'ii, B^Ico/^v':7CD^,cD^^icL 

[006 9] 117 (b) (C^LfcCOIi. P*5§i LT, P 
S I/S I-b^v3>!b^tytit-efcy, C<73it^(c 
P a c k'^V^\ -ti^iyay^-J^. PS I/S 1 

— OOPS/'^'^-^ h^«L-cj3y. 1 /\°->^c;?^$A^° 

'T^7.^m»<D-k^^mt-mLXl^^0\t, (a) CO 
§CRC (Cyclic Redundancy Check) \t, ®'IIB#|cM 
[007 0] ^XIZ^ ll8^fflL^Tf^^'X^7^itt;(731tiilC 

[007 1 ] T-fx-^jt^:!*, ^mniz^J-yt^m^ 

^? -bX-et^irm? ^^^1^1=4' § J; 9 [c, lEii 

<>: ¥^ X^roilfEfiJtSP05ffi«[c-r^i:S 
[0 0 7 2] Sfc, DVD0Mt&-CI±. I11(D<J:^ lcSP»q 

Mtttf a ^lEiil- 5 J; 9 ic/j: o T ^„ 

[00 7 3] |ll9^fflL^TX'^X'>^S^*|CMPE 
G CD P S ^fEiit€) i ^<0«!lSlcOL>TijSaJt •5>o 

[0 0 7 4] 5fr\ ^CO-Ti- v^iJl'f'^X'i? b=i-;$z* 
7b<, T=^X'>^tt:CD7=-^?IE^F,f^*&cot6^^glt^i 

(SI) . Si5!)iCx-<X'>tilS^ift.JV-?5l-& (S2) „ 

[0 0 7 5] -eU-C, ¥^X^«^*|::E^A^HJtg-efe^ 

A^, ^t-^on'&^nzt.io (S3) „ cc-eii^'fX'? 

<51JX.fi, T=^X^|C^P7^^7 hX^-v^SA^ 

itTL>fci^lcl±, iEM^sElc^i:^, 
[0 0 7 6] E^^^T?fe^i^l=i±s fiCjEtLT 
W^imt^ (SI 1 ) , C(Dl#l±, I E E E 1 3 9 

[0 0 7 7] fB^pJ|g-t;-fe-5.itlCI±, XhU-AtCD 
PSI/SI-b^7va>3f)\&V i deo, Aud i o(D 

^#[cMt§tiffi^iS^lJ§ (S4) , zzx-yj^ji 
'sm\zmt^^^\^^ huttifi-^stttfifi7!)<i?ist*xii 

TL^^¥7;J-;^ hroSttl»fS^#RiL.T, C P U 4 

mt^ (S6) , 

[00 7 8] f-LT, T=-i'X^'^PST=-^7b<lE^$tl 
•SSICCPU4 (fe-g,lMi. ^^U5) F^COi^attlSS- 

MSf-ri) (S7) „ 



[0 0 7 9] -?-LT, mmz-ki)^mii-<:¥^^^-^^ 
-^^umt^ (S8) „ 

[0 0 8 0] ummiLfz^}. ¥^X^A<iS#[c/d:o 
fci^. fc^lMi. iL-if?!)<f='rX'>leytii-5-9i: Lfr 

(S9) . HSICT^Lfc-X -fXd7(DTOP*3jSl(D{iL 

SIC, h iJttM, SttttlB^^iii^ (s 1 

0) . mit^ (s 1 3) o cc-e. u^? K'Jtf 

[0 0 8 1 ] l.:i±, IEEE13 

SftUr, DVD(cftS$n^x-(-x^?!«tt;±|cIEi^L 

[0 0 8 2] 4Jb\ ^f^ti±CDSg/S;i^bffe(D:/b-^-:;- 

± ^ f ij Pit § !£:^s 5 1= . y rri 

[0 0 8 3] t:*Slff^^2] mT. *fgBfllcM^m:Z(D 

iiffijf^ffi^iiii o^L^Lim 2^fflL^-ciKa^i-§o mi 
p s/T s^m[l5S8cr>p^g|i1«fi£^^-r:^"o -v^mr-fe 

-So mi 2i±, m-coii»ffj.^cD/^x-r:/^z-7x-i'x 

[0 0 8 4] m-CO*J£)f^S-C-(i. IEEE 1 3 9 47^)^ 

[0 0 8 5] ;js:||M^l-e[±. m-a)*ffiJf^g«^Bg(C 

1 E E E 1 3 94CDfEai/^'b--V hiCLX, IEEE 
1 3 9 4(DvUTX/<X(Cjittl-r5^Hg^#ltJn;^ifcT^ 

[0 0 8 6] ;$c||J6}f^»03«jS-eii, PS/TSSftH 

yS4$tlfcPS^TS[ClgMt€)CilC4'^, PS/ 
TSSm[l!S8li, SailS&l 1 ;f)^e,S±$nfcPSCD 
X— ^?^^l+T, MP EG0TS/<^-V h^. 

^$f7x-x 1 icin)it-rtii:ti1-§<, 
[0 0 8 7] /^X-f^^^-^xfX 1 (i, UteJf^ffii t 
liiSlC. -^-tl■?^^<DT S/^-b-'V hiCI EE E 1 3 9 4(73 
4/W hCO^z-TAX^ >:?^#APLT, IEEE139 



4/<XlCjiili1"'?)<, 

[0 0 8 8] 01 1 ICcty PS* TS(cSfet§ 

[0 0 8 9] cc-eii, ps;b^e)TS'^igmt-§>jlM^ 
ffi 1 CO T s / P s Sft HSS 2 (03* SEft * c 4 3 c i ic 

[0 0 9 0] PS:»^ii8g8 0 1 icjcy, p_ ^-e 

Si-5>Video PES. Audio PES. PSI 
/S I -tr^ va :>(?5:»Jii. P S cDa#FHltta-CS.-6 S C 

R^isyni-r, scRii. vxta-^ p-v^s±[isS8 

02lCiibtlT. vXt-A^7 P-i/^? 2 7 MH z 

[009 1 ] X-trvi-^B 0 7(i. C P U 4 Tb^ b ft/r 
VideoiAudi o CD t* h b- h *« IC T S M> 

LT. /^-v^r 8 0 4. A-:/7r 8 0 5. /^i'T^rSO 

6 b coaai L ^? ^' 5 >y *asi- 

[0 0 9 2] 'vy^'i^iPHSSS 0 9-e(i, MPEGCDT 
SCO^It&lC^toT. aS4/W hCD'v-v^'^^Jpt^o 
? blC|@^(D/^'y-V b(Dmm(DtzlsbP 1 DCDSiy^T* 

tL§T^*:^-f— va>7^-;U K (MEG TSCOm 

iCct:-57-<-;u K) ic, p cRti^y^ 8 0 8-^-±mL 

fcPCRli*. P CR#iPllS§8 1 0[C<J: y-tr-v ht 

[0 0 9 3] JJJIC. mi 2ICj:y, CCOTS/\>-v h* 
/^X-Y ^^^-^x'f X 1 ICAAUT. IEEE1394 

[0 0 9 4] /^'X'O^J — ^'x'f X 1 CDpf^fiPT?!*, /^X 
^ R-v^'^JtHSSl 0 8-e4Jt$tLfc/^X-5' P-v^'-e:^ 
■^^^z 1 0 9*iEi!iL-C. P-y'>**'t?> ht-S, 

[009 5] ^LT. T S^^-y^^'lttBIiSSl 0 6(CJ: 
y, A^^^r < §TS/<>!7-'V hC7)5tal*ttb;^. ^CD 

m^A/U hCD^ttt LT*L. ^tl*TS/\>-v hic 
<tAPt-5(ll3 (a) . (b) . §lfflX«3 *#SSCOC 

[00 96] I E E E 1 3 9 4/^~X-^ai:tl1' ^^^-f 5> 
I EEE 1 3 94CD^lt&lCtj£LN-y--l'^';L-VX^Ji 

pfli^x^/- K";6^aS1-§<, tii:^]$ti€.FBlli. XP-y h 
llf?;ffl/^>:7r 1 1 2t:-S::'!:JiSDmax*Jix4%^B#Fa1 

[0 0 9 7] jji±cDd;7t. S-coHSUf^^-eii. xx 

^A^bSS^tifcPS*. TSy<>b--> hlc^mLT, $ 
1 E E E 1 3 9 4;b\b/^^-y hi LTfEj^-T^Ci 
iCcfc y. ¥-i-X'>7b^C)iS.?faLf=MP EGCOP S*. I 
E E E 1 3 9 4/<X*:n'LT^^^t$^TL^§ft!JCD^^lC 
j^lILT, CCDT^-^^^^iJffll-^CiTb^nJSglC^-S. 
[0 0 9 8] 

[f§B^CDS4S] *^BfllcJ:;h-tf, t^v^ jHb$;h,fcB* 



sj^tt -r ^ f= -< V ^ -1- X ^7 b =1 - ^ttiit^ § 

[112] l|-CD*te}i^^«/<X'r>^-7x>|'X1 01^ 
[113] I E E E 1 3 9 4/^X±0)fEjM/\°'!7-'V hi T S 

[0 4] TS/PS^M[lSg2CDP»qaJ«JjE^Si-r:?P'V 

'>in?fe^, 

[1115] TS/^^'V h(D«it^*1-tSiClll-C-fe^, 
[06] TS/v'-y-^ PSI::^^1-Si^(7)t*T^.T: 



[117] ¥-fX^;!«tt:|c|H^-r§iSfl>PSro1«i£*S^ 
[08] f=^X'>J«1*(DlE^7;J--V-V hro«it$*t 

[09] =r^:^.<?mmzMPEG^-'^iBmt^t^ 
[010] :^%BM(Dm-(Dmmmm\cw.^'f ^ 

[011] PS/TS^^[ig§8CDI^a5«fife^*t:?"P 
■i''5'07;-S.^„ 

[01 2] l| = 0)||]i)f?l(7)/<X-l'>^5!-7x'rx 1 © 

[it^roiftBS] 

1 7x — X. 2---T S/PS^iSllSS. 3 

-igyiTiE?$#/Sli[lSS. 4-CPU, 6 

IISS. Q-m±mi:v<:'T'yzf. i 3 - V i d e o tti:^ 
im^. 1 4--A u d i ott!;>34ffi^, ^5■■■^-r:^^. 

[02] 






1394.'<^7 hX^i J „ 1 
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